HOKKAIDO UNIVERSITY

%7ﬂ%ﬁ®%ﬂﬁ§%ﬂ%?éﬁ%.H,A%%ﬁ*@ﬁﬁ&@ﬁtwﬁﬁwﬁmﬁiﬁtﬁ$E?%

Title
Author (s) =K, 5 AN, BR; BH, B
Citation HAKEZ RS, 42(8), 863-873

https://doi.org/10.2331/suisan. 42,863

Issue Date 1976-08

Doc URL https://hdl. handle.net/2115/38583

Rights © 1976 R FEABARKEZSR

Type journal article

File Information

yoshimizu-4. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP
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T BABEOBNMERICE T 5 b1l

ANBHIHERBTE TOHEIEDHEBE D
RS S LT HE

FK OF-ANBA-KHF R
(1976 % 3 3 5 A%®)

Studies on the Intestinal Microfiora of Salmonids—II

Effects of Artificial Transplanting from Fresh Water
into Sea Water on the Intestinal Microflora
of Feeding and Non-Feeding Fish*!

Mamoru Yosummizu*?, Takahisa KiMURA*?, and Minoru SAKAT*?

A total of 92 masu salmon (Oncorhynchus masou) which had developed
silvering were divided into 4 groups. Three of these groups were transplanted from
fresh water into sea water. The feeding conditions varied with the group. Viable
counts were determined in the intestinal contents or slime of these salmon, in their
ambient waters and in their diets. Over 1500 strains were isolated from the above
samples. The composition of the microflora was determined according to the
scheme of Shewan et al. (1960).

The results are summarized as follows:

1) Microbial viable counts in the intestinal contents or slime of the fish which
were transplanted under normal feeding conditions were nearly constant while those
which were transplanted without being fed decreased rapidly. This decreasing
tendency was found in both fresh and sea water reared non-feeding fish.

2) The predominant genus in the intestinal microflora of the fresh water fish
was Aeromonas, while in sea water fish it was Vibrio. Upon transplanting the fish
from fresh water into sea water, Aeromonas of the terrestrial type was gradually
replaced by Pseudomonas as the proportion of sea water in the rearing water increased.
This was followed by further replacement by Vibrio of the halophilic type which
became predominant in the intestinal microflora.

R Cv 7 < A (Oncorhynchus mason) ¥ XU~/ A%y (Oncorhynchus tschawytscha) DIgH
WEBCOWTRH R, BAKRB A TIE Aeromonas % X U° Enterobacteriaceae, ¥AfE & Cik
Vibrio s+ X k% L, Achromobacter, Flavobacterium s L. 0% Pseudomonas 75 EH\EG L BT 8E
KOHBLRECRL I LEBRE L,

A TIRID L S LRKFABER L BKATRCET 5 BAMEEOHEN AL BRHC L2 00k R
BTz BT, WEARTRABICEATER L) SEE LB by 7 7~ A OGN LR
oW, MEKOBRAEECK I THEYBRETS LI, TOoBRYEBHRKS TEILOEE L
BN L TEEDORBYEE L. FLRBREROCRASY, MFAKE JUCEM» 0HIhE

¥ ORFEDOKERRRN B FEARKEZEUPAE (BREE) LBV TRELL,
B2 b E A K FE AR IR A W23 s (Lab, Microbiol., Fac. Fish.,, Hokkaido Univ., Hakodate,
Hokkaido, Japan)
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Group 1.
period 1.2 3 4 5 6 7 8 9101112 1314 1516 17 18 18
date 6. July 772 15. July '72 24 July 72
proportion of 0_25 40 5¢ 60 70 80 90100 % sea water
sea water
E——— tasting o — feeding -
Group 2 and 3.
period 1.2 3 4 5 6 7 8 9 10711712 1314 15 16 17 18 19 2021 22 23 24 25 26
date tion of 30.0ct .’ 72 0 .Nov.'72 24 . Nov.'72
Bioh hater 0 254050 60 7080 90100 % Ses water
f feeding —T— feeding ]
(GFOUP 2. [b————'—— fasting ——**——*“——':]
(Group 3.}
Group 4.
period 1.2 3 4 5 6 7 8 810111213 14 15 16 17 1819 20
date 4.5uly’73 24 July'73
fresh water
f fasting —

Fig. 1. Rearing condition at each stage in the artificially transplanting period from fresh
water into sea water, and in fresh water without being fed.

Table 1. Fish used for the experiment

rearing Species Number B.L.* B. W
{cm) &
group place date of fish of fish (average)
1 HM.C.C*  June-July 72 masu salmon 64 17.5 59.0
(0. masou)
2 ” Oct.-Nov, 72 ” 43 20.3 107.3
3 ” Nov. *72 /r 10 21.0 106.2
4 F.F.** June 73 ” 38 15.0 41.7

cf. *1: body length of fish
*2: body weight of fish
*3: Hokkaido Marine Cultivation Center
*4: private fish farm

Biooun T, HICEORERIRECEE L, & pHEk JOBEHCHT 2Bl EZHE L, HeTRFcs
1T 58K OEBEREC N T 3 ERECE S BELORMETY k Lo, HENRFoLERLOW

£ B H E

#Ea 9N F 7 ARIUA 10 A, EYKEBIOERTS CUTHEZBLHT) CREHORMEY
7 5= A 117 B, BUREEEL Vs — (FRBEDN, UTREwvs - 7)) o 15°C
Bic3sirs FRP 8 1ton K2R B L TREL, BABTERCHRL, s 9B ET B, HEH
DRy 7 5~ = 38 BREEISCRTHNOREREHCE LT 15°COBRFTHRE L, Rkhoft
DEIEEBICHA L,

FERE  ERAR Fig 1 WRTCDLL 4T, TROFETHE L.

E1H: HETTREKRFOBKOEEGXHRES T 10 B 100% BKEb I3 T, UEROIE
BHIAEET L s DT Lice H2RE: RELADLEIREBROEEYRYD 12 ghc 1005 BREL, %
DHELIZ 14 BRFEE Lic. HIF: F2E0 1004 BAk~DOBAETH, To—BeHEsT 148
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Table 2. Microbial viable counts in the waters and in the diets

sample sampling date water temp. medium viable counts

Group 1

fresh water (a) 6. July 72 14.7 Fx 2.0x10%/m!/

sea water (a) 15. 14.5 §*2 1.1x10% »

sea water  (b) 24. 14.8 S 1.8x10% #»

fresh water (b) 24. 14.8 F 1.7x10% »

diet (Neomysis sp.) 24. July °’72 — S 1.0x10%g
Group 2 and 3

fresh water (c) 2. Nov. '72 12.3 F 4.8x10%/ml

sea water (©) 25. 11.6 S 3.1x10% »

sea water (d) 24. 12.0 S 9.5%10% »

fresh water (d) 24. 11.9 F 9.2%x10% »

diet (Neomysis sp.) 15. Dec. 72 — S 1.2x10%g
Group 4

fresh water (e) 14. June '73 15.5 F 1.2x10%ml

fresh water (f) 17. 16.2 F 6.3x10% »

cf. *1: fresh water agar
*2: three quater strength sea water agar

RE L. A4 BAPT 20 ARMEHERSTCHE Lic. REEHOURADTBHEE « (£RIZ Table 1
R L7,

HERE BASYW: FIE~F3BIAEKROEKEE 0, 25, 50, 70, 100% DEFHHE IOE
BB, SAHIHEREE0, L, 4, 7, 10, 14, kX0 20 AR BT, FhEh&H 5 RERET
92 BOBARY L TROFETHER L, FIEHAK: #evys -T2 924 7 AL 10 SOER
BHfs SERERRAKE I UEKE, FRERAS L 1973 £ 7 FoERMM+f 2 EFEFHK
FEER LI, S5 RERCREL-GEF+7 188 (Neomysis sp.) % 1912 € 7 AR XU 12 Ao
2 [EHREIR LTz

BARYOERE HHRY LABEOFKC ok, BERCASYERLALBRTWIWHRAL
DWTEHIBEHORBEY R ER Uiz 7 1972 7 AOHRAD L, BENCERLALHEDLEN
WL DEOWTIRAROHBMOBEOMBEHER L, ThERB CREKOBREGTHEUTER L
BEHAK 0.5ml ¥HEAL, BEBERCHASSIRERYERR L,

£ERATE L ABRERONEE IR LEABTH LN, BRI ORREIAT Kb OEKE
&2 25% E CORPCOVWCIHRELRBEOAEK, 50% kX0 15% OB 172 BE, 1004 @k
OBREITLEED HerssT DUHIZ X 2 BBATEAY AL, BEHIEELYHRER —H KO ®AKE 1
(FWA), 1/2 BEEATHEKES (1/2 SWA) B XU 3/4 BEATEKED CWA) 26 Lic. BA
BHH 5 EYE TOGEEHT 1g Mo, FAFHKE IUBRRESRIC OV TR Tml 3o &R
ELTEH LT,

& pH s L OB CHT BIESE B2 HOHRADBASY, RERKE JOER LOSHER
DERFENMG, % genus FNCEMERICHEE LA REEK 53 #icouwT, pH 5.0, 5.5 6100 6,023
B SR OB A HSEX O BB RR s X 0SS (pH 7.2~7.5) IKBHER (BF) % 0.5,
1.0, 2.5, 5.0 #x0¢ 10.0% OIS HEMN Lo R 25°C 5 BRI, ThThORERE
BB,
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Fig. 2. Microbial viable counts in the intestinal contents or slime of smolt masu
salmon in the artificially transplanting period from fresh water into sea water
and in fresh water without being fed.
cf. 7] viable counts on fresh water agar medium

777 : on half strength sea water agar medium
- on three quater strength sea water agar medium

BEL Y ORFCST S BKkFOETERMAECHTIERECETICBAE HIHOUEROEA
&Y, WMERKE X CEN»SOSHEKO TR A bE genus FIICEIFAR MM U RFREH 116 £
ZownT, AELY ol LCE (T) B, i (H) 8, BE M) BoRF2To%k,

¥ £ 3

FAERASLUERPOEEY Fig. 1| CRLEEHORAEHHFCER LeSERKS IOER O
e HiSh Table 2 KR LT, i+ v s — CHRLCATREKS IUCEK L LUCRERBSORER
KOEBRII L HET 109ml, S5 100ml BT, ¥ENFOLERIT 10~10%g BETH
D1

AEACBALEN HBABMARK IUHELSATFOABRECKT 28T ACBRERROHEE I
Fig. 2 w42 £ C, B 1 H TR EROER L RCHKE s X ORI X 2 8RR 4 5
BEEERL, BCEAEHES 0% OBETIILEERKC IR, BRAASEHDIROL, WK
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Table 3. Generic distribution of microorganisms isolated from the waters
and in the diets

]
g
- & 9
o 58 T B
- v ¥ 3 8 =
g ¢ E 8588 ¥ 5
2 $ £ 35§38 ¢ & 8
o g g 8 % § 85 § S b
= = =) d £ 3828 & 8 & §E o 22
=3 O il 5 > K 8890 3 % g8 @ £¢
g £ g £ 5 S8OE 8 8 § § 5%
8 g E S 0O SR @ & X < - z.
Group 1
fresh water (b) 24. July 72 Fx %0 0 5 0 95 0 0 20
sea water (L) 24. S*2 0 047 0 0 53 ¢ 0 17
diet (Neomysis sp.)  24. July ’72 S 83 13 0 6 0 0 0 4 30
Group 2 and 3
fresh water (d) 24. Nov. ’72 F %9 0 0 5 08 0 0 O 21
sea water (c) 25. S 0 020 0 068 12 0 O 25
sea water  (d) 24. S 0 037 0 073 0 0 O 30
diet (Neomysis sp.)  15. Dec. '72 S 9 10 0 0 0 0 0 0 O 30
Group 4
fresh water (f) 17. June 73 F % 8 15 35 23 6 19 0 0 0 26

cf. *1 *2. see Table 2.

B R CHIERTEETH DI, L LI DX 5 hERALEABTE TR ZHEXBERNT T LI
Ih, BUEBROHNT2BERRLR D X5 Titok. H2H (BN TR\ UL, BEEEDS L
RESEER OB PENIZED bh T, BABTARBPRIEF-CCEEL, FTLEKBATTTRERKDTH
EDRB LI B TRE 2RI ARELCEABRRORA BNES bhvlz, FIoHBOKBEK S CTHIEDE
FLAEABECETRENICERROBEEANED DR, 1L Z o ER Thh
2o

wEE HRACBARY (HAVBRREER), SEAKSICEEI L SELR 1559 b
KRB 1427 BT oW T, BV ER SHEWAN ef al. OFEFECEEN LT genus L1 D
BRI Ol FOREY SHEKRIIK 54 genus DHBEE TR T L Table 3~Table 6 KR4
ELTH%B,

FERATIE Table 3 TR+ & <K, #KE LT Pseudomonas 38 L U° Achromobacter 737 DE
b, XBIEBKTIL Vibrio pETHRE SR, -8 T Micrococcus, Coryneforms* g &
75 ABHEAEEYRR L T .

#Ifc kWit Fig. 2 @R L X 5 KRB KROEKES OB & CBRERER RSB Licy,
ZOBEIT Table 4 W bh 3 o & ERBEMBHICLOEGEL LD T Aderomonas 35 LT° Entero-
bacteriaceae MEBTRKDEKES OB & HCEERBLOTHERYRL, Zh 6> T Pseudomonas,
Micrococcus, Achromobacter, Coryneforms is L U° Yeast 7o XA HE L C—RE#ELEBEL R LY,
FOBERACHBEEN MM T 2EREZR Lice L LEZOEROMEFEC L h Table 3 iR Logf
DEEDTHYR L7 5 KB D Micrococcus, Coryneforms ¥ L1¢ Yeast Oz, SBERKBCE
XN B Pseudomonas, Achromobacter, Vibrio 7c & G 3 B EEL R TICE DR,

* SHEWAN L RER LS 7 ABECBE2HRICE S & Coryneforms & LT—HEHEL T3,
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Table 4. Generic distribution of microorganisms isolated from the intestinal contents
or slime of smolt masu salmon in the artificially ' transplanting period from
fresh water into sea water

Q

§ s § Y

2 b2 @ § § g o =

S = § E 8% & g 8 <3 3
: an g 8 2 3 3-3 s 8 S L2
S g £ g $ 5 £85% § g 55
z = g3 2 S 5 SSs85 3 2 § v 2%
o] = SN0 3 N 4 g0
= g o3 5 g 5 §80UE § 8 § § 5.3

& g & g = 0 XE 4 & XK < >~ 7z

fasting (Group 1)*
1 7. July '72 0% F* 20 0 0 037 0 063 0 30
2 6 0 0 08 0 017 0 30
3 ¢6 0 0 0 0 5 0 95 0 22
6 8. July '72 259 F 05 0 0 035 o0 06 0 2
7 60 0 0 0 49 0 0 O 30
8 60 020 0 0 0 0 20 O 5
9 0 0 0 0 0 16 08 0 19
12 11. July 72 509 F ¢ 06 0 0 0 0 0100 0 29
14 1/2 §* 3711 0 0 0 4 0 0 48 27
15 F 421 8 0 0 4 0 0 63 24
18 13, July 72 709 F 0 0 0 0 0 0 0 0100 27
19 0 0 0 0 4 0 0 0 9 26
23 16. July 72 100% S 0o 0 0 0 0 0 0 0100 28
25 0 0 0 0 0100 0 0 O 30
feeding (Group 1)*

26 24, July '72 1009 S % 0 0 0 o 0 9 20
30 F,§ 6 11 6 0 6 5 4 0 0 59

cf. *: see Fig. 1.
*2: fresh water agar
*%: half strength sea water agar
*4: three quater strength sea water agar

H2RS LU IPTIL Table S imhbh 3 2 &<, EREMAET deromonas N FDEhEH T &
E1BHOBE LFEFETH O, WBEKOEKREEGHEMNT 51coh, 280z Pseudomonas D EHHE
EMRELED, BlEoSE Vibrio MR AR RS THEOX Y EH A ICESE, T E3HL
Fig. 2 wabha T L, BRLEEROBLAES bhicsy, BB 2B LR Vibrio 530Xk
TR LU

WK TS FE L 48 Fig. 2 RAbh 321, BRABEE BRI LM, %
DE#EIL Table 6 THabnZ L, Bk 10 BEF TN deromonas N+ DXE% b, 14
BBILE b R OMEE & iz 2 s f->C Coryneforms i fx A HEN L LR D X 5icieot,

SREHOKE pH ES S VIBHCHT IERE  #Z2BROHRROBASY, STRASIUERLD
DEELUCHERNS D genus I LEEACHE L th ThofREFEKRCoWTE pH B ESHs L OB
HEREHI BT A REELEE LR, Table 7 810 Table 8 wabh s k<, BARHHEED
Aeromonas, Pseudomonas 35 X1F Vibrio, #/KBF¥D Pseudomonas O—IfL Vibrio O+~<Tik pH
5.5, 5~10% BEHHMEH CRENTETH DN, —HEEHRKD Micrococeus . Coryneforms iz &
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Table 5. Generic distribution of microorganisms isolated from the ineestinal contents
or slime of smolt masu salmon in the artificially transplanting period from
fresh water into sea water :

«
_

2 3 @ § § ’g u %

3 o s E §58s 8§ 3
. eh 2 § & 88 § g 3
s 2 £5 E $ 2 53558 § ¢ ¢ 23
z E 85 2 S5 SSSE YRSz g%
= g o'z ® S F 802 § 8 5 § g2
& 8 & E S 0O R @ &KX X » 7

feeding (Group 2)*
31 1. Nov. '72 0% F* %3 0 7 0 02 07 0 30
33 F 17 28 33 0 0 0 0 17 0 29
34 F 0 0 3 0 13 17 0 67 0 30
35 2. Nov. 72 259 12 8% 017 0 0 08 0 0 O 6
36 12 8 017 0 0 0 67 16 0 0 6
37 F 0 0 0 0 038 11 0 0 27
38 12 8 0 0 0 0 094 6 0 0 18
41 5. Nov. '72 50% 172 S 0 0 5 0 037 58 0 0 19
42 12 8 0 0 0 0 037 63 0 0 30
45 7. Nov. '72 70% 17228 0 o 0 0 0109 0 0 30
46 S# 30 3 0 017 73 0 0 30
47 12 8 0 0122 0 0 08 0 0 8
48 12 8 0 0 0 0 0 17 8 0 0 30
31 24. Nov. '72 100% S 0 0 3 0 0 09 0 0 30
52 S 6 0 3 0 0 097 0 0 30
53 S 0 0 0 0 0 0100 0 O 30
fasting (Group 3)*

56 24. Nov. "2 100% S %0 0 0 0 0 0100 0 O 19

cf. ¥: see Fig. 1., #**~*4: see Table 4.

A SRR RINES B CRE TS TH O, pH 5.5 BEEHT BT AREIRD bhichol,

AEEHORECHTIEAPOTEEEECHTIERMECEICER H#RTEELXR SHEE
1427 #s S5 EEH SR L U8 genus Bl EIEA i Lcst 116 KicowT, BELOHE P IKIbE
BlE okt Table 9 KR T L T, BMABEROBASTYHRKD Aeromonas (L+~Tk (T)
B, BABTHERC BT 5 HERADENBWHRED Pseudomonas (3B (T) Bl (H) Zat L,
BABTETROERBDBABRHEED Vibrio i1+ X TUHER TH o1, —HEAR LU ERGE
1%, Who genus KRWTLRIEINFE (H) BhsrvrmE M o, #Ba Bl (T) DTEFE
(H) Bthot,

% %=

FERDEAEG & ABNCHIRSD OOWKEE CEREE~BIRT L ARALIHRER 81
B LESEEEE (B2E) EHUT, BEABCHT AHRAOBNEES ICBNEBOBBYRE LK
B, ERANOBNERIEANCEY L, A0 2 SI3EABTRETEELSET LI 3 8k LOWK
HCEIEDEE LicE 4 Be W TLHED bhiopt, £OEMIBFCEREED ERCORERTH O,
Zhics LEERC 3L THRBA~OBMTEES I OB R THORAT P W T BNERORMIAE
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Table 6. Generic distribution of microorganisms isolated from the intestinal contents
or slime of smolt masu salmon reared in fresh water without being fed

S 2
k2 -~ 8

2 & 0 § § s 'g o %

s 5§ E § 8% ¢ ¢ s s,
S g 82 § 3 § 8% & £ s e
Z E, g s £ s 88 & < =g E . =3
o g so S 9 = g@ 3 3 3 N ] g g
& g 3 S § R 8 § &« & 2 £ z27

fasting (Group 4)*

60 4. June °73 0 % 0 7 20 0 0 14 0 59 0 29
61 0 0 0 0 0 0 0 100 0 30
63 15 10 5 0 0 15 0 55 0 20
64 5. June *73 1 0 0 0 0 0 0 0 100 0 30
65 0 0 0 0 0 0 0 100 ¢ 30
68 8. June ’73 4 9 55 0 0 0 9 0 27 0 11
69 0 0 0 0 0 0 0 100 0 30
70 0 0 0 0 0 0 0 100 0 30
73 il. June *73 7 40 40 20 0 0 0 0 0 0 5
74 0 0 0 0 0 40 0 60 0 25
7 0 0 0 0 0 0 0 100 0 30
78 14. July 73 10 0 0 0 0 0 0 0 100 0 30
79 0 13 0 0 0 0 0 0 8 8
80 0 0 0 0 0 0 0 100 0 22
81 0 10 90 0 0 0 0 0 0 30
83 18. June ’73 14 0 100 0 0 0 0 0 0 0 2
85 0 75 20 0 0 0 0 0 5 20
86 0 100 0 0 0 0 0 0 0 7
87 0 0 0 0 0 0 0 100 0 30

cf. *: see Fig. 2.

Ehtemots (Fig. 2), FlBAEEC-OVTL, &Y E UERBIEFRCE deromonas BEKEE L,
Fofft Table 3 RLIEERYEAK (Pseudomonas pSEE%ERT) B IUEH (77 sBAENEELR
4) CHE¥TB o LAEE AN 5HE s X' Enterobacteriaceae /g FiT X bR X T\ oAt FEISHERE
DE I TII RO 2 & L BAEED LR I, BRABRROE D L i deromonas, Enterobacteriaceae
BEHEIhE kD, —BXEECEEYR L, % 0% Psendomonas % 5B\ % Yeast 7 & Bifiie
BEYRTIEEDN, LrLIDXd hHRARELDZ I ZENOBEEC L5300 OBOBEC LD,
fRE R (Pseudomonas, Achromobacter, Vibrio X%k 1), Bt o245, FBoHEH
BHEYRTICEoK (Table 4),

—HRE LA BRI T o8 2T, 8 1 B LR EREARD Aeromonas 3 X U Dffs
OEREENERT S L, BFRRKE IVEXCEECEELZT-ooEB L, BABTTTRICS
VTR EAE Vibrio ©koThobh, 0L 5 hHRERZTOBOEEDERFETC IoTLHRL
LC Vibrio 53 DESXR LTIz (Table 5), SHIK LRAFCHILS 8F L 4T Aero-
monas PFIREEOEHER Licst, SE»I L A0 oh, Coryneforms 7 & » X EHERER
L LTHET5E27 (Table 6),

P EDERIIIBVC W TBARTADBENEEIL Aeromonas 3 10 Enterobacteriaceae, ¥gKfi
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Table 7. Growth of some isolates in low pH medium

Number of strains grown in given low pH

pH .
Aeromonas Pseudomonas Vibrio é‘g;‘;gg?gﬁﬁs

6.5 10/10%! 10/10% 4/10%2 10/10%#! 3/3%2 10/10%¢

5.5 10/10 10/10 4/10 10/10 3/3 0/10

5.5 0/10 3/10 2/10 0/10 3/3 0/10

cf. *': isolated from the intestinal contents
#2: isolated from sea water
#3: jsolated from the diets

Table 8. Susceptibility of some isolates to bile

Concentration
of bile in the Number of strains grown in given concentration of bile
medium
% Aeromonas Pseudomonas Vibrio C]g’rc;gg?gfr‘;fs
0.0 10/10% 10/10%* 10/10%*2 10/10% 3/3%2 10/10%
0.5 10/10 10/10 6/10 10/10 3/3 9/10
1.0 10/10 10/10 6/10 10/10 3/3 9/10
2.5 10/10 10/10 4/10 10/10 3/3 9/10
5.0 10/10 10/10 4/10 10/10 3/3 9/10
10.0 9/10 8/10 8/10

cf. #; isolated from the intestinal contents
*2: jsolated from sea water
*#3: jsolated from the diets

Table 9. Typification by inorganic salt requirement for growth of some isolates

Number of strains isolated from

genus intestine sea water diets
T* H*2 Mx3 T H M T H M
Aeromonas 30/30 0/30 0/30
Psendomonas 12725 13/25 0/25 0/11 5/11 6/11
Vibrio 0/30 30/30 0/30 0/ 3 33 0/ 3
Achromobacter 0/ 2 0/ 2 2/ 2
Micrococcus 9/13 4/13 0/13
Coryneforms 2/2 0/2 0/2

cf, *L: terrestrial type
*2; halophilic type
*3: marine type

BRTIL Vibrio BEGky BT L HBE LIRS ERNCHEETA2LD:EL bR D,

iz bR A 2 b - BREE L Table 3 R LAEEFAKCHOEE LITHELAED, B
KBRS LOBARTRO TR TR EHE,NTD bhicss, O LicBEL T, Table 7 3
XU Table 8 iR+ = & {BHAY, SEEEKS LB 08 LBk LEFSICHE LR
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FhofFEkRc 0w TE pH ik X CIRRMSEREmC I 2 RBEYRE LSS, BRADSH
KRHRIEEC I BERL I HOEMIC L KEF L, Ao et al,” SErA et al b OBt s nhs
oL kO BRNEBCRT S BEERECFEENEE X hiz. TLBELORFIE it THKE
F, WABTEER JVBABAETHEDEHARMOBABREL B LcER, Tadble Scashsry
SBWREERBERD Aeromonas Hrii3-Cfe (T) B, BABTEBRTOHURRERD Preudomonas #
I (T) B rifE (H) BpVERE L, BXBTRTHROMRBRND Vibrio HI1T<TiFE () B
THORH, OFBRITIEHED OBEKOE G L ZBHNEEOES YU ERORENOBNERECH T
BEEBIREOFLE L TERB 2R TH B,

LI AT rHERCIABRREROBEFEEICHETAFE L LT BABECBTTAEOWLD
B “RERBBEETDL AT ANM LR T, Lake Fig. 2 A bha DL L, BABRTER (#1
) BPIUBOSTEOEGERER B35 OBNERRETEACERCERLLORIELDTE
Ve COC LITBKETOIBEE EA4E) TRLTLED ORI, BABFHCE L FhESH
Vo TRLBEAREROBNERIIEKERL ) AL LABHC I 2HERAAR L O LEEIRS,
FK, BKEEOMAC 2 hvd b, JERERC ST 2 BAERIRS LAt 0B i E ¢ i
Aeromonas, H%E T3 Vibrio mMELER L, “hbiid L IAERERPHOL 10 AHBEACY
¥R ENBLMTER, 2O LXEEYEENTOIEWIEED 5 INEREDOE M DITHIEI R
BRI ETAHREYT LIETRSY, HRROHEAVAEELLVRY, ) REBERFZRZ L0
LELORD, B IORC OV TRSHIBERIER o\ & T A IR AL REE D 7 Licoun TR
THHETH S,

BAKEFHOHY 7 7 < ADFEEFRE ABPNCEIREK CER L CRXEISZED LS bHT LR
R LR OV, BABITOBHEECS HIETHEVRE~S L, BB CHIEDAETY LR
RBCHEDHATOMEYHREL, RO L IEREEL.

1. $HEFAEFRECIEABTC I ABHREEROBILE LA EEZD DR, TOEBIRKATHCL
DFEEFRLI-BELI YD WD A D Aeromonas P\EIRIFERID Pseudomonas %s LU0 Vibrio i
BEavdb b, FL Vibrio % OEEFETICE D,

2. FEBEAFTHCIBNEERRARCES L, ToEMMCRATRFOBKEED LA R TE
L, TORBEBEI-MEEL LT Bt 5 ERER Lz, LA LIOX ) RERALTOR
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